regard to allergenic flavors, contaminants as well as additives that may encompass pharmacologically active compounds (Hadwiger et al. 2010) . A proper risk assessment also requires further caution as users may have the possibility to modify commercial liquids when using refillable cartridges. The issue of e-cigarettes serves as very good example of how the assessments of associated toxicological risks are a matter of perspective. On the one hand, these products may be useful for established smokers as less harmful substitute, and perhaps even as cessation aid. On the other side, these devices are likely to convey significant and unnecessary health risks for nonsmokers who start to engage in smoking using e-cigarettes based on the perception of a rather harmless amusement. Although there is some consensus that acute toxicological risks are small, little is known about addiction and corresponding long-term effects. However, chronic nicotine exposure needs to be regarded as important risk factor. The question of whether e-cigarettes can promote cardiovascular diseases is still open, since data on long-term exposure are not yet available. Analogies with swedish oral smokeless tobacco do not suggest strongly enhanced risks (Hansson et al. 2009 (Hansson et al. , 2012 , while data from the Atherosclerosis risk in Communities (ArIC) study rather suggest such an association between the use of smokeless tobacco and increased cardiovascular disease incidence in cigarette nonsmokers (Yatsuya et al. 2010) . Beyond that, it should be noted that e-cigarette smokers are being exposed to additional risk factors for cardiovascular diseases such as volatile substances and ultrafine particles, which are not present at considerable levels in smokeless tobacco. Although these risks should not be overemphasized as relevant for adult and habitual tobacco smokers, it is equally important not to trivialize any putative and real health hazard, in particular for cigarette non-or rarely smokers.
When e-cigarettes first arrived in europe, these products were met with initial skepticism. Although these devices had always been acknowledged to avoid major hazards that are associated with smoking, questions about associated health risks remained to be answered. The issue of regulation was raised very early, leading to discussions on a proper classification of these products. until now, it proves very difficult to reach consensus between regulators in european countries, and between stakeholders either representing anti-tobacco and addiction control initiatives or the growing community of e-cigarette users.
Initially, concerns were raised against nicotine, humectants, and additives. emerging in e-cigarettes, such ingredients were not well defined, and thus, any risk assessment did not allow for general conclusions applicable to the entire product spectrum. some of the uncertainties have been addressed by well-designed studies in recent years, including Goniewicz et al. (2014 ), etter et al. (2013 ), and McAuley et al. (2012 . All of these studies confirmed a markedly reduced toxicity of e-cigarettes when compared to conventional tobacco products. still, some toxicological risks remain for e-cigarette smokers, and aerosols might also affect the quality of indoor environments. Toxicological issues include, but are not limited to exposure against volatile compounds and ultrafine particles (Pellegrino et al. 2012; schripp et al. 2012 ) and aerosolized nicotine (schober et al. 2013) . Concerns have also been raised with 
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The question whether e-cigarettes are increasingly and particularly used by former nonsmokers can not yet conclusively be answered. Prevalence among adolescents is also a matter of ongoing debate. Although still low, the numbers of high school students who had tried e-cigarettes doubled during the period of 2011 -2012 (CDC 2013 . In the best case, this could only reflect a desire of young people for experimentation. However, experiences from the usA and south Korea suggest that approximately 75 % of current e-cigarette smokers do use conventional tobacco products in parallel (CDC 2013; lee et al. 2014) . A possible value of such devices in harm reduction for adolescents, as suggested by etter (2013), should therefore be questioned in light of these data. some details of the Korean study, authored by lee et al. (2014), are further of interest: related to increased age, numbers for both ever and current "e-cigarette only users" remain constantly low, whereas dual users increase by fourfold to fivefold in both categories. The number of dual users can only rise when smokers either start to vapor or "e-cigarette only users" begin to smoke tobacco. If the number of dual users rises because of smokers who discover e-cigarettes as substitute, a certain increase in "e-cigarette only users" should also be expected in elder student groups. However, this was not the case. Dual users might therefore be at least partially recruited from e-cigarette smokers who start to use tobacco cigarettes. These trends need to be observed further, before reliable conclusions can be drawn. Although current data do not necessarily imply e-cigarettes as gateway to tobacco, such possible effects can not be ruled out. Again, concerns should not be trivialized or simply be disqualified as efforts from the tobacco control activist side, "who disapprove a smoking cessation tool that, being used without their participation or approval, threatens their status" (etter 2013).
Beside putative risks, the hazards of nonrestricted trading of liquids that contain high amounts of dissolved nicotine are predominant and real. The framework of risk assessment did initially focus on cartridges that contain 1 ml of liquid. But newly developed refillable e-cigarettes comprise 10 ml or even more that may contain 200-300 mg of purest nicotine. The lethal dose of nicotine was recently discussed in this journal (Mayer 2014 ). Although we can accept the arguments for adjusting the estimates, a possible content of 200-300 mg nicotine in a single product remains unacceptable for such consumer products that are unrestrictedly sold over the counter. When applying the newly calculated estimates for a lethal dosage as proposed by Mayer (6.5-13 mg/kg body weight), 100 mg of nicotine still poses a lethal risk under certain circumstances, and in particular and certainly for children. Notably, in Germany, such liquids are not even requested to be labeled as "TOXIC," provided that concentrations remain just below 10 mg/ml (lower saxony Ministry of Food, Health and Consumer Protection 2013). Accidental intoxications are feasible, especially since these liquids contain flavors that are typically used for food. Further, dermal exposure might also occur, since consumers need to handle these bottles directly while refilling the reservoirs. This problem of acute toxicity is perhaps less relevant for disposables, since these devices usually do not contain more than 1-2 ml of liquid. since consumers can hardly come into direct contacts, the risks for acute intoxications are rather small. However, disposables can be linked to other hazards. Our recent study presented in this issue of the journal "Archives of Toxicology" demonstrated that carbonyls are being formed when liquid levels decrease. This could require implementing of additional safety features. Further, disposal or recycling needs to be well organized, since these devices contain both batteries and toxic liquids.
Previous attempts to regulate e-cigarettes might reflect divided perceptions on risk and potential benefits. In Germany, Federal state authorities are responsible for classification of marketed products. When e-cigarettes first emerged, no regulation was pursued. Instead, state authorities tried to classify these products within the existing legal framework. Three principal options appeared possible:
1. regulation as medical device. regulation of e-cigarettes as medical product was suggested, due to the potential auxiliary function and aid of low-level nicotine exposure in the course of tobacco smoking cessation. such regulation might have focused on pharmacological properties of nicotine, but not on therapeutic claims or intentions. Although several Federal states in Germany were supportive for such a kind of classification, major uncertainties arose. For instance, classification as medical device would have raised general concerns on whether or not these products can be legally marketed. In several states, this has been successfully challenged in administrative courts. until now, efforts to regulate e-cigarettes as medical devices are widely regarded as attempts to pursue prohibition by traders and consumer activist groups. In fact, such a classification offers some advantages. These might include mandatory rules for nicotine and other ingredients, as well as the possibility to prescribe e-cigarettes for smokers who are willing to quit tobacco. 2. regulation as tobacco product. This option did not play a major role in previous discussions in Germany. Nevertheless, in 2013, the Provincial Court Frankfurt classified e-cigarettes as tobacco products, based on the reasoning that the nicotine was derived from tobacco plants. As tobacco legislation would allow specified regulation of distinct product categories, this might be an appropriate option to ensure both accessibility for adult users and sufficient standards for health and consumer protection. For example, herbal cigarettes, which do not contain tobacco or nicotine that originates from tobacco plants, are nevertheless covered by the German tobacco legislation. 3. regulation as consumer product. since the regulation as medical product has become unfeasible without modification of the legal framework, e-cigarettes are currently only required to meet the very basal provisions of consumer product safety. This framework, however, is not considered sufficient for any other commodity intended for human consumption, as for example food, tobacco, or cosmetics. Very recently, it was decided by Federal states in Germany to apply the existing legislation on declaration and labeling of chemicals to e-cigarettes. In fact, this minimum requirement is rather basic because these devices are well available on the market for now some time. After years of longish discussions, such achievements can hardly be regarded as important contribution to consumer protection though.
Today, most stakeholders accept that e-cigarettes require a regulatory framework that sets mandatory rules for vaporizing agents. In fact, our investigation presented in this issue demonstrated the necessity to authorize comparably safe compounds (e.g., glycerol and propylene glycol), because this would also mean to set restrictions for more problematic alternatives (e.g., ethylene glycol). such a framework should also cover major ingredients, e.g., flavors, and specify rules for labeling as well as technical parameters and safety features. No consensus has yet been reached on how to address the nicotine contents. Because regulation proved complicated throughout europe, the european commission (eC) took initiative in 2012 and included e-cigarettes in the drafted proposal for a novel Tobacco Product Directive. In fact, the eC proposed regulation for nicotine-containing products as medical devices. limits to exempt products from authorization were set to 2 mg nicotine per unit or 4 mg nicotine/ml liquid. In light this perspective, the recent statement of Mayer (2014) that "concerns about ingestion of small amounts of tobacco products or diluted nicotine-containing solutions are unjustified" becomes comprehensible. But was this initial proposal really overcautious? If the requirements for e-cigarettes to gain authorization would be really designed as a realistic option, and not to be meant to eliminate such products from the market, such a proposal might have the chance to ensure a high level of consumer protection. Instead, on October 8, 2013, the european Parliament decided to take another direction by amending a proposal that dismissed any upper limit with regard to the nicotine contents in these products (eu 2013). Only an upper nicotine concentration of 30 mg nicotine/ml liquid has been defined. Although obviously intended for e-cigarettes only, the decision of the european Parliament is likely to prevent any relevant restriction for the entire spectrum of nicotine-containing products. Further, no mandatory health warning was adopted to address the alarming risks of high nicotine dosage. Again, this decision was aimed to authorize a barely restricted trade for products such as refillables that might contain up to 300 mg nicotine or more. Considering this current stage of discussion at the eu level, it becomes difficult to abstain from the conclusion that health risks of nicotine-containing products had been trivialized by some european legislators. After conclusion of the trilogy negotiations between european Council, Commission, and Parliament, a revised proposal was approved on February 26, 2014. Now, the upper limit for nicotine was set at 20 mg/ml, or 200 mg per 10 ml refill bottle. Further mandatory health warnings and safety features have also been introduced.
